The genus Xylaria is a rich source of biologically active secondary metabolites including antifungal sordaricins, 1) anti HIV-1 eremophilane sesquiterpenoids, 2) and antimalarial hexahydronaphthalenones. 3) We describe herein the isolation and structural elucidation of one new methyl benzoate derivative (1), along with eleven known compounds, cytochalasin D (2), 4, 5) desacetylcytochalasin D (3), 6) cytochalasin O (4), 5) (R)-(Ϫ)-mellein methyl ether (5), 7) 5-carboxymellein (6), 8, 9) (R)-(Ϫ)-5-hydroxymellein (7), 10, 11) 4-quinolinecarbonitrile (8), 12) 4-quinolinecarboxaldehyde oxime (9), 13) cyclo(L-Pro-L-Tyr) (10), 14, 15) cerevisterol (11), 16) and uracil (12) (2) displayed higher toxicity than the standard drug, ellipticine. The remaining compounds were non-cytotoxic at the concentration of 50 mg/ml. It should be noted that the acetoxyl group and the exocyclic double bond in 2 played an important role in the cytotoxic activity. Compounds 2, 6 and 9 possessed weak antimycobacterial activity against Mycobacterium tuberculosis with respective MIC values of 394.3, 900.7 and 581.2 mM. All compounds gave no antimalarial activity against Plasmodium falciparum.
Experimental
General Experimental Procedures Infrared spectra (IR) were recorded as neat on a Perkin Elmer 783 FTS165 FT-IR spectrometer. Ultraviolet (UV) spectra were determined in methanol solution on a SHIMADZU UV-160A spectrophotometer.
1 H-and 13 C-NMR spectra were recorded on 300 MHz Bruker FTNMR Ultra Shield TM spectrometer in deuterochloroform solution with tetramethylsilane (TMS) as internal standard. Mass spectra were obtained on a MAT 95 XL mass spectrometer (Thermofinnigan). Optical rotations were measured in MeOH solution on a JASCO P-1020 polarimeter. Thin-layer chromatography (TLC) and precoated TLC were performed on silica gel 60 GF 254 (Merck). Column chromatography (CC) was carried out on silica gel (Merck) type 100 (70-230 Mesh ASTM) with a gradient system of CH 2 Cl 2 /MeOH, on reverse phase silica gel C-18 with a gradient system of MeOH/H 2 O or on Sephadex LH20 with MeOH.
Fungal Material Xylaria sp. was collected on an unidentified wood in 4 , and evaporated to dryness under reduced pressure to obtain a brown gum (560.0 mg). The broth extract was fractionated by CC over Sephadex LH20 to afford five fractions (A-E). Fraction B (405.0 mg) was further purified by CC over silica gel to give three fractions (B1-B3). Fraction B2 was separated by CC over silica gel to give five subfractions. The second subfraction contained 5 (1.8 mg). The third subfraction (116.2 mg) was purified by CC over silica gel to afford 2 (71.8 mg) and 4 (4.1 mg). The fourth subfraction (60.5 mg) was separated by CC over silica gel to give three subfractions. The last subfraction (22.8 mg) was subjected to CC over Sephadex LH20 to give 3 (2.0 mg). Fraction C (98.6 mg) upon CC over silica gel yielded five fractions (C1-C5). Fraction C2 contained 8 (1.2 mg). Fraction C4 (11.9 mg) was subjected to precoated TLC using 50% EtOAc-light petroleum as a mobile phase (3 runs) to give 1 (4.6 mg). Fraction C5 (7.0 mg) was purified on precoated TLC using 70% EtOAc-light petroleum as a mobile phase (7 runs) to give 10 (2.5 mg). Fraction D (34.4 mg) was separated by CC over reverse phase silica gel to give three fractions. The second fraction (6.7 mg) was subjected to precoated TLC using 2% MeOH-CH 2 Cl 2 as a mobile phase (4 runs) to give 9 (5.2 mg). The wet mycelia was extracted twice with 500 ml of MeOH for 2 d. The aqueous MeOH layer was concentrated under reduced pressure. To the extract was added H 2 O (50 ml), and the mixture was washed with hexane (700 ml). The aqueous layer was extracted three times with an equal volume of EtOAc (300 ml). The combined EtOAc extracts were dried over anhydrous MgSO 4 and then evaporated to dryness under reduced pressure to give a dark brown gum (522.1 mg). The mycelial extract was fractionated by CC over Sephadex LH20 to afford five fractions. The second fraction (223.8 mg) upon CC over silica gel gave three subfractions. The second subfraction (30.3 mg) was purified by CC over Sephadex LH20 to afford 11 (4.2 mg). The third fraction (87.3 mg) was further separated by CC over Sephadex LH20 to afford four subfractions. The second subfraction contained 12 (24.0 mg). The third (17.5 mg) and the last (11.3 mg) subfractions were further separated by CC over Sephadex LH20 to afford 6 (2.3 mg) and 7 (1.7 mg), respectively. Biological Assays Antimalarial activity was evaluated against the parasite Plasmodium falciparum (K1, multidrug-resistant strain), using the microculture radioisotope technique based on the method described by Desjardins et al. 18) The inhibitory concentration (IC 50 ) represents the concentration that causes 50% reduction in parasite growth as indicated by the in vitro uptake of [ 3 H]-hypoxanthine by P. falciparum. The standard compound was dihydroartemisinin, showing an IC 50 value of 4.5 nM. Cytotoxic assay against African green monkey kidney fibroblast (Vero) cells was performed employing the calorimetric method as described by Skehan and co-workers.
19) The standard compound was ellipticine, exhibiting the IC 50 value of 2.07 mM. Antimycobacterial activity was performed against M. tuberculosis H37Ra using the Microplate Alamar Blue Assay (MABA). 20) Standard drugs, isoniazid and kanamycin sulfate, exhibited MIC values of 0.36 and 2.58 mM, respectively.
